INTRODUCTION
The Palaeozoic rocks beneath Victoria are part of a larger orogenic system, referred to as the Tasman Orogen, which was formed during an accretionary event along the eastern Gondwana margin in the Palaeozoic era (Cayley, 2011) . The western Victorian part of the Tasman Orogen includes the early Palaeozoic Delamerian Orogen and the early-middle Palaeozoic Lachlan Orogen. The progressive formation of these orogens is partially unresolved due to the presence of younger sedimentary and volcanic covers in the area.
Another major question is the origin(s) of the NVP magma, as none of the traditional geological models (continental rifting, subduction and hot spot) adequately explain the NVP magma genesis. This is the first electromagnetic study in western Victoria that has given insight to deep geology underneath the Cenozoic sedimentary cover of the Lachlan and Delamerian Orogens and to the trigger of the NVP magmatism.
METHOD AND RESULTS
Two-and three-dimensional models are developed using the Rodi and Mackie (2001) and Kelbert et al. (2014) codes, respectively, and for both inversion schemes, vertical and horizontal components of magnetic fields have been used. In this abstract only results from 2D modelling are presented.
The MT inversion models identify a major conductive zone (10-30 Ωm) underneath the Central Highlands at ~40-80 km depth (A1, B1, C1 and D1 in Figure 1 ), which is referred to here as the NVP anomaly and extends ~40-90 km E-W and ~150 km NNW-SSE. At P-T conditions of the Central Highlands lithospheric mantle, the melt fraction is calculated from the HashinShtrikman upper band on the bulk conductivity formula (Shankland et al., 1981) , which shows 1.5-4% partial melt in the upper mantle and lower crust can produce the NVP anomaly. The estimated partial melt fraction is consistent with melt calculations from independent geochemical studies of the NVP (Demidjuk et al., 2007; Van Otterloo, 2012) and at depths consistent with estimated depths of melting based on basalt geochemistry (Boyce et al., 2012; Van Otterloo, 2012) . The lower extent of the NVP anomaly could be explained by the presence of hydrogen, however, the calculated resistivity at the Moho (500 Ωm) based on the presence of hydrogen alone, is an order of magnitude more than the measured resistivity (30 Ωm).
SUMMARY
A long period magnetotelluric (MT) survey, comprising 39 sites over an area of 270 by 150 km, has identified partial melt within the thinned lithosphere of Quaternary Newer Volcanics Province (NVP) in southeast Australia. MT inversion models reveal several important tectonic features and unravel critical information about the tectonics of the area. The models have imaged a conductive anomaly beneath the NVP at ~40-80 km depth, which is consistent with the presence of 1.5-4% partialmelt in the lithosphere. The conductive zone is located within thin juvenile oceanic lithospheric mantle, which was accreted onto thicker Proterozoic continental lithospheric mantle, suggesting that the NVP origin is due to decompression melting within the asthenosphere, promoted by lithospheric thickness variations in conjunction with rapid shear. In addition, inversion modelling shows that there is a conductivity contrast across the Moyston Fault that suggests the transition from Proterozoic continental lithospheric mantle under the Delamerian Orogen to the Phanerozoic lithospheric mantle under the Lachlan Orogen.
The MT array crosses several N-S trending faults in the area, including prominent faults such as the Heathcote Fault Zone and the Yarramyljup, Moyston, Avoca and Whitelaw Faults (Figure 1) . The eastern margin of the V-shaped resistive blocks (features A3, B3, C3 and D3 in Figure 1 ), underneath stations A10, B10, C10 and D10, is a west dipping structure that spatially coincides with the Whitelaw Fault, while its western margin images the east-dipping Moyston Fault.
Previous studies have argued for the existence of a Proterozoic continental fragment underneath western Victoria (Stawell and Grampian-Stavely zones) based on gravity anomalies (Murphy et al., 2006) , seismic reflection studies and teleseismic tomography studies (Graeber et al., 2002; Rawlinson et al., 2011) . The MT models of this study contain a very resistive structure within the lower crust and the upper mantle beneath the Stawell and Grampians-Stavely zones (features B4 and C4 in Figure  1 ), which is spatially consistent with the positive gravity anomalies and enhanced seismic velocities beneath these two zones.
Assuming the mantle beneath western Victoria is dry and that elevated temperatures are the origin of the NVP anomaly, the resistivity of the anomaly can be calculated if the temperature at a given depth is known (Constable, 2006) . The south eastern Australia (SEA) geotherm and xenolith studies of the volcanoes of the Central Highlands show that temperatures at depths <60 km are less than 1015-1065 ± 50˚C (O'Reilly and Griffin, 1985; Sutherland et al., 2004) . At these temperatures the resistivity of dry olivine ranges from 8000 Ωm to 20000 Ωm, which is several orders of magnitude higher than the NVP anomaly.
The MT models show that the NVP anomaly is located underneath the Cambrian volcanic rocks of the Bendigo and Stawell zones. This part of the lithosphere is thinned and has been trapped between converging older and thicker subcontinental lithospheric mantle of the Selwyn Block and Gondwanaland margin, suggesting the NVP anomaly is located within a "step" or "cavity" at the base of the lithosphere. The lateral variations of lithospheric thickness can cause regional asthenospheric upwelling that induces decompression melting in the absence of elevated mantle temperatures, if the mantle rocks are just above their solidus (Conrad et al., 2010) . The preferred model for the NVP magma genesis is decompression melting caused by pooling of buoyant asthenospheric material in a "cavity" embedded within the lithospheric base.
CONCLUSIONS
The MT inversion models identify a major conductive zone (10-30 Ωm) underneath the Central Highlands that extends ~40-90 km E-W, ~150 km NNW-SSE and is located at ~40-80 km depth, referred to here as the NVP anomaly. The NVP anomaly can be produced by 1.5-4% partial melt in the mantle lithosphere and is consistent with independent geochemistry studies of the NVP basalts and xenoliths that constrain melting depths and degrees of partial melting. Inversion models reveal that the NVP anomaly is located beneath the resistive Cambrian volcanic rocks of the Bendigo and Stawell zones, where two east-and west-dipping structures define the margin of these volcanic rocks, referred to as the Moyston Fault and the Heathcote Fault Zone, respectively. The preferred model for the NVP magma genesis is the decompression melting caused by pooling of buoyant asthenospheric material in a "cavity" embedded within the lithospheric base.
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